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Amendments J:ojhcjCInims: 

This listing of claims will replace all prior versions and listings of claims in the application; 
Listing of claims: 

1 . (Original) A clock compensation circuit, comprising: 

a clock synchronization circuit coupled to receive an input clock signal, wherein the clock 
synchronization circuit generates a master clock signal and produces a plurality of internal logic 
clock signals; 

a phase comparator coupled to receive one of the plurality of internal logic clock signals 
and a sample clock from an associated receiver, wherein the phase comparator generates a 
control signal based on a phase comparison between the sample clock and the one of the plurality 
of internal logic clock signals; and 

a down converter channel coupled to receive each of the plurality of internal logic clock 
signals and the control signal and to pass data in phase with the sample clock using the one of the 
plurality of internal logic clock signals based on the control signal. 

2. (Original) The clock compensation circuit of claim 1 , wherein the clock synchronization 
circuit comprises: 

a phase-locked loop coupled to receive the input clock signal and to generate the 
master clock signal; and 

a clock divider coupled to receive the master clock signal and to produce the plurality of 
internal logic clock signals, 

3. (Original) The clock compensation circuit of claim 1 , wherein the one of the plurality of 
internal logic clock signals is matched in frequency to the sample clock. 

4. (Original) The clock compensation circuit of claim I , wherein the synchronization circuit 
receives an input clock signal on the order of 100 MHz and produces internal logic clock signals 
on the order of 20 MHz, 40 MHz, and 1 00 MHz. 
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5* (Original) The clock compensation circuit of claim 1, wherein the down converter 
channel comprises: 

a first flip flop circuit coupled to receive the one of the plurality of internal logic 
clock signals and to pass a first data signal with a first phase; 

a second flip flop circuit coupled to receive the one of the plurality of internal 
logic clock signals and to pass a second data signal 180 degrees out of phase with the data 
signal output by the first flip flop; and 

a multiplexer coupled to receive the first and second data signals and the control 
signal, the multiplexer selectively outputting either the first data signal or the second data 
signal based on the control signal such that the data signal passed by the multiplexer is in 
phase with the sample clock signal. 

6. (Original) Hie clock compensation circuit of claim 1 , wherein the down converter 
channel produces two selectable outputs that are 180 degrees out of phase. 

7. (Original) A digital down converter, comprising: 
a clock compensation circuit including; 

a clock synchronization circuit coupled to receive an input clock signal, wherein 
the clock synchronization circuit generates a master clock signal and produces a plurality 
of interna! logic clock signals; 

a phase comparator coupled to receive one of the plurality of internal logic clock 
signals and a sample clock from an associated receiver, wherein the phase comparator 
generates a control signal based on a phase comparison between the sample clock and Che 
one of the plurality of internal logic clock signals; and 

a down converter channel coupled to receive each of the plurality of internal logic 
clock signals and the control signal and to pass data in phase with the sample clock using 
the one of the plurality of internal logic clock signals based on the control signal- 
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8. (Original) The digital down converter of claim 7, wherein the clock synchronization 
circuit comprises: 

a phase-locked loop coupled to receive the input clock signal and to generate the 
master clock signal; and 

a clock divider coupled to receive the master clock signal and to produce the plurality of 
internal logic clock signals. 

9. (Original) The digital down converter of claim 7, wherein the one of the plurality of 
internal logic clock signals is matched in frequency lo the sample clock. 

10. (Original) The digital down converter of claim 7, wherein the synchronisation circuit 
receives an input clock signal on the order of 1 00 MHz and produces internal logic clock signals 
on the order of 20 MHz, 40 MHz, and 100 MHz. 

1 1 . (Original) The digital down converter of claim 7, wherein the down converter channel 
comprises: 

a first flip flop circuit coupled to receive the one of the plurality of internal logic 
clock signals and to pass a first data signal with a first phase; 

a second flip flop circuit coupled to receive the one of the plurality of internal 
logic clock signals and to pa$s a second data signal 1 80 degrees out of phase with the data 
signal output by the first flip flop; and 

a multiplexer coupled to receive the first and second data signals and the control 
signal, the multiplexer selectively outputting either the first data signal or the second data 
signal based on the control signal such that the data signal passed by the multiplexer is in 
phase with the sample clock signal. 

12. (Original) A clock compensation circuit, comprising: 
an input for receiving an input clock signal; 
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a clock synchronization circuit coupled to receive the input clock signal, wherein the 
clock synchronization circuit generates a master clock signal and produces a plurality of internal 
logic clock signals; 

a tapped delay line coupled to receive a first one of the plurality of internal logic clock 
signals and to generate a ctock signal with a selected delay as an output clock signal; 

a phase comparator coupled to receive a second one of the plurality of internal logic clock 
signals and a sample clock from an associated receiver and to generate a control signal based on 
a phase comparison of the second one of the plurality of internal logic clock signals and the 
sample clock; and 

a down converter channel coupled to receive the plurality of internal logic clock signals 
and the control signal and to pass data in phase with the sample clock using the second one of the 
plurality of internal logic clock signals based on the control signal- 

13. (Original) The clock compensation circuit of claim 12, wherein the clock synchronization 
circuit comprises; 

a phase-locked loop coupled to receive the input clock signal and to generate ihe 
master clock signal; and 

a clock divider coupled to receive the master clock signal and to produce the plurality of 
internal logic clock signals. 

1 4. (Original) The clock compensation circuit of claim 12, wherein the clock divider receives 
a master clock signal on the order of 200 MHz and produces internal logic clock signals on the 
order of 20 MHz, 40 MHz, and 1 00 MHz. 

15. (Original) The clock compensation circuit of claim 1 2, wherein the second one of the 
plurality of internal logic clock signals i$ matched in frequency to the sample clock, 

16. (Original) The clock compensation circuit of claim 12, wherein the down converter 
channel comprises; 
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a first flip flop circuit coupled to receive the second one of the plurality of internal 
logic clock signals and to pass a first data signal with a first phase; 

a second flip flop circuit coupled to receive the second one of the plurality of 
internal logic clock signals and to pass a second data signal 1 80 degrees out of phase with 
the data signal output by the first flip flop; and 

a multiplexer coupled to receive the first and second data signals and the control 
signal, the multiplexer selectively outputting either the first data signal or the second data 
signal based on the control signal such that the data signal passed by the multiplexer is in 
phase with the sample clock signal. 

17. (Original) A clock compensation circuit, comprising: 
an input for receiving an input clock signal; 

a clock synchronization circuit coupled to receive the input clock signal* wherein the 
clock synchronization circuit generates a master clock signal and produces a plurality of internal 
logic clock signals; 

a phase comparator coupled to receive a first one of the plurality of internal logic clock 
signals and a sample clock from an associated receiver and to generate a control signal based on 
a phase comparison between the sample clock and the one of the plurality of internal logic clock 
signals; 

a tapped delay line coupled to receive a second one of the plurality of internal logic clock 
signals and to generate a delayed clock signal for input to the associated receiver, wherein the 
delayed clock signal is synchronized with the sample clock; and 

a down converter channel coupled to receive the plurality of internal logic clock signals 
and the control signal and to pass data in phase with the sample clock using the first one of the 
plurality of internal logic clock signals based on the control signal* 

18. (Original) The clock compensation circuit of claim 1 7, wherein the clock synchronization 
circuit comprises: 

a phase-locked loop coupled to receive the input clock signal and to generate the 
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master clack signal; and 

a clock divider coupled to receive the master clock signal and to produce the plurality of 
internal logic clock signals. 

1 9* (Original) The clock compensation circuit of claim 1 7, wherein the first one of the 
plurality of internal logic clock signals is matched in frequency to the sample clock. 

20. (Original) The clock compensation circuit of claim I7 t wherein the down converter 
channel comprises: 

a first flip flop circuit coupled to receive the first one of the plurality of internal 
logic clock signals and to pass a first data signal with a first phase; 

a second flip flop circuit coupled to receive the first one of the plurality of internal 
logic clock signals and to pass a second data signal 130 degrees out of phase with the data 
signal output by the first flip flop circuit; and 

a multiplexer coupled to receive the first and second data signals and the control 
signal, the multiplexer selectively outputting either the first data signal or the second data 
signal based on the control signal such that the data signal passed by the multiplexer is in 
phase with the sample clock signal. 



21. (Original) A communications system, comprising: 

a plurality of receivers, wherein each receiver is coupled to receive a data signal and a 
clock signal; 

a digital down conversion circuit, including: 

a clock synchronization circuit coupled to receive an input clock signal, wherein 
the clock synchronization circuit generates a master clock signal and 
produces a plurality of internal logic clock signals; 
a plurality of phase comparators, wherein each phase comparator is coupled to 
receive a first one of the plurality of internal logic clock signals and a 
sample clock signal from an associated one of the plurality of receivers 



PAGE 8/21 * RCVD AT 1/12/2004 7:18:06 PM [Eastern Standard Time] * SVR.USPT0-EFXRF-1/2 * DNIS:8729306 * CSID:612 332 4731 * DURATION (mm-ss):05-24 



JAN-1 2-2004 CMON) 19:16 FOGG AND ASSOCIATES, LLC 



(FAX) 61 2 332 4731 



P. 



Amendment ani> Response Pack 8 
Serial No.: 09/935,209 

Filing Date: August 22, 2001 Attorney Docket No. 100.232US0I 
Title; COMPENSATING FOR DIFFERENCES BETWEEN CLOCK SIGNALS 



and to generate a control signal based on a comparison of the phase of the 
first one of the plurality of internal logic clock signals with the sample 
clock signal; and 

a plurality of down converter channels, wherein each of the plurality of down 
converter channels is coupled to receive the plurality of internal logic 
clock signals and the control signal and passes data from the data signal in 
phase with the sample clock signal. 

22. (Original) The communications system of claim 21 , wherein the synchronization circuit 
comprises: 

a phase-locked loop coupled to receive the input clock signal and to generate the 
master clock signal therefrom; and 

a clock divider coupled to receive the master clock signal and to produce the plurality of 
internal logic clock signals therefrom. 

23. (Original) The communications system of claim 21, wherein each of the down converter 
channels comprises: 

a first flip flop circuit coupled to receive the first one of the plurality of interna] 
logic clock signals and to pass a first data signal with a first phase; 

a second flip flop circuit coupled to receive the first one of the plurality of internal 
logic clock signals and to pass a second data signal 180 degrees out of phase with the data 
signal output by the first flip flop circuit; and 

a multiplexer coupled to receive the first and second data signals and the control 
signal, the multiplexer selectively outputting either the first data signal or the second data 
signal based on the control signal such that the data signal passed is in phase with the 
sample clock signal* 

24. (Original) The communications system of claim 2 1 , further comprising a tapped delay 
line coupled to receive a second one of the plurality of internal logic clock signals and to 
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generate a plurality of output clock signals with a selected delay based on the second one of the 
plurality of internal logic clock signals, wherein each of the plurality of output clock signals is 
used by the associated receiver to generate the sample clock* 

25. (Original) A method of generating a timing signal, the method comprising: 
receiving an input clock signal; 

receiving a sample clock from an associated receiver; 

generating a master clock signal from the input clock signal; 

generating a plurality of internal logic clock signals from the master clock signal; 

comparing the phase of one of the plurality of internal logic clock signals to the phase of 
the received sample clock; 

when the one of the plurality of internal logic clock signals is in phase with the received 
sample clock, selecting a data signal that is clocked on the rising edge of the one of the plurality 
of internal logic clock signals; 

when the one of the plurality of internal logic clock signals is out of phase with the 
received sample clock, selecting the data that is clocked on the falling edge of the one of the 
plurality of internal logic clock signals; and 

passing the selected data signal to the associated receiver. 

26, (Original) A method of generating a timing signal, comprising: 
receiving an input clock signal; 

receiving a sample clock from an associated receiver; 

generating a master clock signal from the input clock signal; 

generating a plurality of internal logic clock signals from the master clock signal; 

comparing the phase of one of the plurality of internal logic clock signals to the phase of 
the received sample clock; 

generating a plurality of delayed clock signals from another one of the plurality of logic 
clock signals, wherein each of the plurality of delayed clock signals is synchronized with the 
sample clock of an associated receiver; 
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when the one of the plurality of internal logic clock signals is in phase with the received 
sample clock, selecting a data signal that is clocked on the rising edge of the one of the plurality 
of internal logic clock signals; 

when the one of the plurality of internal logic clock signals is out of phase with the 
received sample clock, selecting the data that is clocked on the falling edge of the one of the 
plurality of internal logic clock signals; and 

passing the selected data signal to the associated receiver. 

27. (Original) A communications system, comprising: 
a plurality of analog to digital converters; 

a digital down converter coupled to receive an input clock signal from one of the plurality 
of analog to digital converters, wherein the digital down converter includes: 

a clock synchronization circuit coupled to receive the input clock signal and to 
generate a master clock signal and a plurality of internal logic clock signals; 

a plurality of phase comparators, wherein each phase comparator is coupled to 
receive a first one of the plurality of internal logic clock signals and a sample clock from an 
associated receiver, and wherein each phase comparator generates a control signal based on a 
phase comparison between the sample clock and the first one of the plurality of internal logic 
clock signals; 

a plurality of down converter channels, wherein each down converter channel is 
coupled to receive each of the plurality of internal logic clock signals and the control 
signal and to pass data in phase with the sample clock using the first one of the plurality 
of internal logic clock signals based on the control signal; 
a plurality of receivers, each receiver associated with one of the plurality of phase 

comparators and one of the plurality of down converter channels; and 

a tapped delay line coupled to a second one of the plurality of internal logic clock signals 

and to generate a clock signal with a selected delay as an output clock signal for each of the 

plurality of receivers. 
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28. (Original) The system of claim 27> wherein each of the plurality of down converter 
channels comprises: 

a first flip flop circuit coupled to receive the first one of the plurality of internal 
logic clock signals and to pass a first data signal with a first phase; 

a second flip flop circuit coupled to receive the first one of the plurality of internal 
logic clock signals and to pass a second data signal 1 80 degrees out of phase with the 
data signal output by the first flip flop circuit; and 

a multiplexer coupled to receive the first and second data signals and the control 
signal, the multiplexer selectively outputtibg either the first data signal or the second data 
signal based on the control signal such that the data signal passed is in phase with the 
sample clock signal. 

29. (Original) The system of claim 27, wherein each of the clock synchronization circuits 
comprises; 

a phase-locked loop coupled to receive the input clock signal and to generate the 
master clock signal; and 

a clock divider coupled to receive the master clock signal and to produce the plurality of 
internal logic clock signals. 

30. (Currently Amended) A clock compensation circuit, comprising: 

a clock synchronization circuit coupled to receive an input clock signal, wherein the clock 
synchronization circuit generates at least on e a plurality of internal logic clock signal of different 
frequencies : 

a phase comparator coupled to receive the at least one of the internal logic clock signal 
and a sample clock from an associated receiver wherein the phase comparator generates a 
control signal based on a phase comparison between the sample clock and the at least one 
internal logic clock signal; and 
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a down converter channel coupled to receive the at least one internal logic clock signal 
and the control signal and to pass data in phase with the sample clock using the internal logic 
clock signal based on the control signal. 

3 1 . (Original) A clock compensation circuit, comprising: 

a phase comparator coupled to receive a first clock signal and a sample clock "from an 
associated receiver, wherein the phase comparator generates a control signal based on a phase 
comparison between the sample clock and the first clock signal; and 

a data channel coupled to receive the first clock signal and the control signal and to pass 
data in phase with the sample clock using the first clock signal based on the control signal. 

32, (Currently amended) A clock compensation circuit, comprising: 
a phase alignment circuit which includes: 

a phase comparator coupled to receive a first clock signal and a sample clock from 
an associated receiver, wherein the phase comparator generates a control signal based on 
a phase comparison between the sample clock and the first clock signal; and 

a multiplexer to receive first and second data signals and the control signal, the 
multiplexer selectively outputting either the first data signal or the second data signal 
based on the control signal such that the data signal passed by the multiplexer is in phase 
with the sample clock signaL_r&fid 

aKlatarehann el c o upl e d t o rec e iv e -ti ie^rst^loek^igna^ 

control signal 
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